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(57) ABSTRACT

The invention relates to a resilient infill for positioning in a
channel in a crossbar of a roof rack or load carrier. The infill
comprises a flexible upper portion and a base comprising a
bottom. A pair of flexible, opposing side walls extend from
the bottom and curve upwardly and outwardly to meet with
outer edges of the flexible upper portion. The width of the
upper portion is greater than the width of the bottom and the
infill has a substantially hollow interior. The infill is com-
pressible and makes minimal wind noise when positioned in
the crossbar of a roof rack located on a moving vehicle.
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1
RESILIENT INFILL

CROSS-REFERENCE TO RELATED
APPLICATION

This is a continuation of U.S. patent application Ser. No.
12/679,431 filed Aug. 13, 2010 which application is a §371
U.S. national phase filing from Application No. PCT/
NZ2008/000235 filed Sep. 15, 2008 which claims priority to
New Zealand Application No. NZ561809 filed Sep. 21, 2007.
The complete disclosures of which are hereby incorporated
by reference for all purposes in their entireties.

FIELD OF THE INVENTION

The present invention relates to a vehicle roof rack or load
carrier, and particularly relates to a resilient infill for a roof
rack crossbar and a roof rack crossbar comprising such a
resilient infill.

BACKGROUND OF THE INVENTION

Roof racks are well known and are manufactured in a
variety of configurations. Typically, roof racks include a
crossbar with a leg at each end of the crossbar, the legs being
used to support the crossbar and attach the crossbar to the roof
of a vehicle. The legs are spaced apart from each other a
selected distance. Generally, the distance between the legs is
determined by the width of the vehicle to which the roof rack
is to be mounted.

A load or item may be attached to the crossbar. In one
known arrangement, the crossbar of the roof rack includes a
channel, which extends along the length of the crossbar. The
peripheral surfaces of the channel are defined by a floor
having two opposing side walls and a partial ceiling defined
by two opposing lips with an opening in between. The open-
ing in the channel allows one or more equipment brackets to
be mounted to the crossbar to attach one or more items to the
roof rack.

However, in this arrangement, the opening between the lips
of'the channel creates an exposed channel in the crossbar. The
exposed channel creates wind turbulence, and hence wind
noise, when the vehicle is travelling. This is generally over-
come by placing a compressible resilient infill within the
channel. The infill is generally hollow to assist its compress-
ibility. The infill has a shape that substantially corresponds
with the interior shape of the channel so that the infill slid-
ingly engages with the peripheral surfaces of the channel.

In one example, as disclosed in WO 99/54168, the infill has
a cross-sectional shape of a hollow inverted “T”. The upper
portion of the infill extends through the opening between the
lips of the channel and substantially conforms with the upper
surface of the crossbar.

Mounting brackets can be attached to the crossbar by posi-
tioning the attachment foot of the bracket between the infill
and the lips of the channel.

Resilient infills for crossbars are typically made of flexible
material such that the infill can be locally compressed to allow
for mounting brackets to be attached to the crossbar, whilst
still retaining the same uniform external shape over the rest of
the length of the infill. However, a disadvantage of known
infills is that the infills can be difficult to compress. As such,
it can be difficult to attach a mounting bracket between the
infill and the lips of the channel. Furthermore, the step
between the upper surface of the infill and the upper surface of
the crossbar creates an airtrap that causes wind noise when a
vehicle, carrying a roofrack with infill, is moving.
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It is an object of the present invention to go at least some
way towards overcoming the above-mentioned disadvan-
tages, or to at least provide the public with a useful choice.

SUMMARY OF THE INVENTION

In one aspect, the present invention provides a resilient
infill for positioning in a channel in a crossbar of a roof rack
or load carrier, wherein the infill comprises: a flexible upper
portion; and a base comprising: a bottom; a pair of flexible
opposing side walls extending from the bottom and curving
upwardly and outwardly to meet with outer edges of the
flexible upper portion; wherein the width of the upper portion
is greater than the width of the bottom; and wherein the infill
has a substantially hollow interior.

Preferably, the opposing curved side walls have an apex
that is higher than the outer edges of the upper portion.

The resilient infill may be made from an extrusion of either
rubber or plastic.

In a further aspect, the invention provides for a crossbar of
avehicle roof rack or load carrier, comprising a resilient infill
according to the first aspect of the invention.

Preferably, the crossbar has an aerodynamic cross-sec-
tional shape.

More preferably, the crossbar comprises a longitudinal
channel having a longitudinal opening defined by opposing
lips, the opposing lips having tapered inner surfaces. In this
embodiment, the resilient infill is positioned within the chan-
nel. The infill has an upper surface corresponding with and
contacting the tapered inner surfaces of the opposing lips.

In another preferred embodiment, the flexible upper por-
tion has an upper surface with an at least partially exposed
substantially flat region and wherein the substantially flat
region of the infill is substantially flush with the upper surface
of the crossbar.

In another preferred embodiment, the crossbar comprises
an upper surface with a longitudinal channel therein having a
longitudinal opening defined by opposing lips. Each lip has a
curved edge with a tight radius of curvature. The infill touches
the lips at or near the curved edges of the lips such that the
upper surface of the crossbar and upper surface of the resilient
infill are substantially flush with each other.

In another aspect, the invention provides a roof rack com-
prising a resilient infill according to the invention.

The term “roof rack” as used herein should be interpreted
to include the similar term “load carrier”.

Similarly, the term “crossbar” is to be interpreted broadly
to include a roof rail or any load carrying apparatus config-
ured to be releaseably clamped or attached to a roof rack leg.

The term “comprising” as used in this specification and
claims should be interpreted to mean “consisting at least in
part of or “comprising”. That is, when interpreting indepen-
dent claims comprising that term, the features prefaced by
that term in each claim all need to be present but other features
can also be present. Variants, such as “comprised” and “com-
prises” are to be interpreted in the same manner.

BRIEF DESCRIPTION OF THE DRAWINGS

Further aspects of the present invention will become appar-
ent from the following description, which is given by way of
example only and with reference to the accompanying draw-
ings in which:

FIG. 1 is a perspective view of a section of a roof rack
according to one embodiment of the present invention.
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FIG. 2 is a perspective view of a portion of a crossbar for a
roof rack according to one embodiment of the present inven-
tion;

FIG. 3 is a perspective view of the resilient infill according
to one embodiment of the present invention;

FIG. 4 is a cross-sectional view of the resilient infill of FIG.
3;

FIG. 5 is an end view of a crossbar containing a resilient
infill according to one embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 shows a perspective view of a portion of a roof rack
or load carrier 1 according to one embodiment of the present
invention. The roof rack 1 comprises a crossbar 2 supported
by a leg assembly 3, which attaches to and supports the
crossbar above the roof of a vehicle.

Ideally, the crossbar has an aerodynamic cross-sectional
shape, such as an aerofoil shape, as illustrated in FIG. 2. An
aerodynamic cross-sectional shape aids in the efficiency of
the crossbar as it moves through the air while the vehicle is
moving, and also reduces wind noise resulting from air tur-
bulence created by the crossbar 2.

The crossbar 2 comprises a longitudinal channel 4 having
interior surfaces defined by a floor, or base portion, opposing
side walls that extend from the floor, and a partial ceiling
defined by longitudinal opposing lips 5a, 54. The opposing
lips 5a, 56 extend along the length of the crossbar 2 and define
a longitudinal opening giving access to the channel 4 on the
upper surface of the crossbar. The opposing lips 5a, 56 have
tapered inner surfaces. Preferably, each ofthe lips 5a, 56 have
a curved edge having a very small radius of curvature for
reasons that will be described below. The edge of each lip 5a,
5b should be of the smallest radius possible without risking
the edge being sharp and consequently damaging the infill,
when fitted in the crossbar.

Special mounting brackets (not shown) can be attached to
the crossbar 2 via the channel 4.

FIGS. 3 and 4 show a resilient infill 6, according to one
embodiment of the present invention. The infill is adapted to
be inserted into the channel 4 by sliding the infill into the
channel, at one end of the crossbar.

The infill 6 has a hollow interior 7 and a flexible upper
portion 8 having an external surface that is shaped to substan-
tially correspond with the tapered inner surfaces of the oppos-
ing lips 5a, 5b. In the preferred form, the upper portion 8 has
a substantially flat upper surface 12 with convex sides extend-
ing downwardly from the top to terminate at the lower edges
11 of the upper portion 8. Alternatively, the whole of the upper
portion may be substantially curved.

Once the infill is inserted in the channel, a. portion of the
infill 6 is exposed by the opening in the crossbar 2 between the
opposing lips Sa, 5b, as shown in FIG. 5. The shape of the
external surface of the upper portion 8 of the infill 6 and the
small radius of the edges of the crossbar lips 5a, 55, allows the
exposed portion of the upper surface 12 of the infill 6 to be
substantially flush with the upper surface 13 of the crossbar 2.
This minimizes the step between the exposed upper surface of
the infill 6 and the upper surface of the crossbar 2. Conse-
quently, only a very small airtrap or cavity is formed between
the upper surface of the infill and the upper surface of the
crossbar. As such, the substantially flush upper surface of the
crossbar and infill combination creates less wind noise (or
cavity noise) than conventional crossbar and infill combina-
tions.
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In a preferred form ofthe invention, the curved edges of the
crossbar lips Sa, 556 have such a tight radius of curvature, that
the infill is able to touch the edges of the lips 5a, 55 only at or
near the very top of the lips, thereby creating only a very small
cavity between the infill 6 and the lips 5a, 54.

The infill 6 also comprises a bottom 9 which is shaped to
allow the infill to be seated on the base portion or floor of the
channel 4 in the crossbar 2.

Theupper portion 8 of the infill 4 is supported by a base that
includes a bottom 9 that is connected to the upper portion 8 by
a pair of opposing curved flexible outer walls 10a and 105.
The walls 10a and 1056 extend upwardly from the bottom and
substantially curve outwards from the bottom 9 to the lower
outer edges 11 of the upper portion 8 of the infill 6. The curved
outer walls may have an apex that is higher than the outer
edges of the upper portion. In other words, the curved outer
walls 10a and 1056 curve back on themselves before joining
with the outer edges 11 of the upper portion 8.

The outer edges 11 of the upper portion of the infill are
higher than the bottom of the infill such that, when the infill is
seated in the channel 4 of the crossbar, a compression space is
provided between the outer edges 11 and the base portion or
floor of the channel. In a preferred form, the width of the
upper portion 8 is greater than the width of the bottom 9.

The infill 6 can be made from an extrusion of rubber or
plastic.

In use, the infill 6 is positioned within the channel 4 in the
crossbar 2, as shown in FIG. 5. The convex sides of the upper
portion 8 of the infill 6 press against the tapered inner surfaces
of the opposing lips 5a, 56 of the channel 4. The exposed
portion of the top surface 12 of the infill is substantially flush
with the upper surface 13 of the crossbar 2.

The positioning of the infill in the channel 4 causes the infill
to substantially seal the opening in the crossbar caused by the
channel 4. Therefore, the infill 6 provides the crossbar 2 with
a substantially uniform upper surface. This prevents
unwanted drag and wind noise when the vehicle is moving.
The infill 6 is locally collapsible so that the infill can be
depressed to allow a mounting bracket to be attached to the
crossbar 2 via the channel 4.

The curved nature of the side walls 10a, 105 of the infill 6
allows the infill to collapse when downward pressure is
applied to the upper portion 8. The compression space
between the base portion of the channel 4 and the outer edges
11 of the upper portion 8 of the infill 6 allows the upper
portion 8 to collapse downwardly and fill that space when
downward force is applied to the infill. The flexible nature of
the upper portion 8 allows the upper portion 8 to collapse into
the hollow interior 7 of the infill 6.

The combined nature ofthe collapsible upper portion 8, the
collapsible curved side walls 10a, 105, and the compression
space, means that the infill 6 is able to be compressed to a
greater degree than conventional infills. This aspect of the
present invention makes it is relatively easy to insert a mount-
ing bracket into the channel 4.

Furthermore, the infill 6 of the present invention is resilient
and is able to substantially return to its original shape after
long periods of compression. The infill 6 will maintain the
integrity of the external profile of the upper surface of the
crossbar 2, even after a mounting bracket has been attached to
the crossbar and then removed after a long period of time.

Finally, the arrangement of the infill 6 of the present inven-
tion with a crossbar having lips with edges of a very small
radius, provides a crossbar and infill combination that creates
minimal wind noise when a vehicle, bearing a roofrack with
the crossbar and infill combination, is moving.
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As shown in FIG. 5, upper portion 8 is connected to bottom
(or base) 9 by a trunk 14 to form a hollow interior. Trunk 14
has a narrower horizontal width W than upper portion 8 and
base 9. A first portion 14a of trunk 14 is connected to a central
portion of base 9 at a first junction 16 proximal first side wall
18 and distal second side wall 20. A second portion 146 of
trunk 14 is connected to the central portion of base 9 at a
second junction 22 proximal second side wall 20 and distal
first side wall 18. Base 9 includes a first foot 24 extending
along the floor portion of the channel (or cavity) away from
first junction 16 and toward first side wall 18. Base 9 includes
a second foot 26 extending along the floor portion away from
second junction 22 and toward second side wall 20.

Void spaces are disposed inside the cavity and outside the
infill. First void space 28 is disposed between first trunk
portion 14a and first foot 24. Second void space 30 is disposed
between second trunk portion 145 and second foot 26.

While the present invention has been illustrated by the
description of the embodiments thereof, and while the
embodiments have been described in considerable detail, it is
not the intention of the applicant to restrict or in any way limit
the scope of the appended claims to such detail. Additional
advantages and modifications will readily appear to those
skilled in the art. Therefore, the invention in its broader
aspects is not limited to the specific details representative
apparatus and method, and illustrative examples shown and
described. Accordingly, departures may be made from such
details without departure from the scope of the applicant’s
general inventive concept.

I claim:

1. A vehicle rack crossbar system comprising:

acrossbar having a longitudinal opening to a cavity having

first and second opposing side walls connected to a floor
portion, the opening having a width defined between
opposing lips, the floor portion being connected to the
opposing lips by the first and second opposing side
walls; and

aresilient infill having an upper portion connected to a base

by a trunk to form a hollow interior, the upper portion
pressing upward on the opposing lips, the base being
seated on the floor portion, the trunk having first and
second walls projecting upward from the base being
separated by a distance which is less than a width of the
base defined in a direction perpendicular to a long axis of
the crossbar;

wherein a void space is disposed inside the cavity and

outside the infill between the hollow interior and the
base of the infill.

2. The system of claim 1, wherein the base includes first
and second feet, a first portion of the void space being dis-
posed between the hollow interior and the first foot, a second
portion of the void space being disposed between the hollow
interior and the second foot.

3. The system of claim 2, wherein the trunk includes a first
trunk portion flaring outward from the base toward the first
side wall, the trunk including a second trunk portion flaring
outward from the base toward the second side wall, the first
portion of the void space being disposed between the first
trunk portion and the first foot, the second portion of the void
space being disposed between the second trunk portion and
the second foot.

4. A vehicle rack crossbar system comprising:

acrossbar having a longitudinal opening to a cavity having

first and second opposing side walls connected to a floor
portion, the opening having a width defined between
first and second opposing lips, the floor portion being
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connected to the first lip by the first side wall, the floor
portion being connected to the second lip by the second
side wall; and

aresilient infill having an upper portion connected to a base
by a trunk to form a hollow interior, the upper portion
pressing upward on the first and second lips, the base
being seated on the floor portion, the trunk having a
narrower horizontal width than the upper portion, the
trunk flaring outward from the base toward the first and
second side walls such that a portion of the hollow
interior of the infill is disposed directly vertically above
a void space disposed inside the cavity but outside the
infill.

5. The system of claim 4, wherein the void space is dis-
posed vertically between the portion of the hollow interior
and the floor portion.

6. The system of claim 4, wherein the void space is dis-
posed vertically between the portion of the hollow interior
and the base.

7. A vehicle rack crossbar system comprising:

a crossbar having a longitudinal opening to a cavity having
first and second opposing side walls connected to a floor
portion, the opening having a width defined between
first and second opposing lips, the floor portion being
connected to the first lip by the first side wall, the floor
portion being connected to the second lip by the second
side wall; and

aresilient infill having an upper portion connected to a base
by a trunk to form a hollow interior, the upper portion
pressing upward on the first and second lips, the base
being a planar solid platform seated on the floor portion,
a first portion of the trunk being connected to the base at
a first junction proximal the first side wall and distal the
second side wall, a second portion of the trunk being
connected to the base at a second junction proximal the
second side wall and distal the first side wall, the base
including a first foot extending along the floor portion
away from the first junction and toward the first side wall
and a second foot extending along the floor portion away
from the second junction and toward the second side
wall.

8. The system of claim 7, wherein the first foot extends

under the first portion of the trunk.

9. The system of claim 7, wherein a void space is disposed
inside the cavity and outside of the infill between the first
portion of the trunk and the first foot of the base.

10. The system of claim 9, wherein the void space is dis-
posed between the hollow interior and the first foot.

11. A vehicle rack crossbar system comprising:

a crossbar having a longitudinal opening to a cavity having
first and second opposing side walls connected to a floor
portion, the opening having a width defined between
first and second opposing lips, the floor portion being
connected to the first lip by the first side wall, the floor
portion being connected to the second lip by the second
side wall; and

aresilient infill having an upper portion connected to a base
by a trunk to form a hollow interior, the trunk having a
narrower horizontal width that the upper portion, the
upper portion pressing upward on the first and second
lips, the base being seated on the floor portion, the hol-
low interior having a volume, the infill having an overall
vertical height extending from the base to the upper
portion;

wherein a majority of the volume of the hollow interior is
disposed above a horizontal plane that bisects the overall
vertical height of the infill.
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12. The system of claim 11, wherein the trunk flares out-
ward from the base toward the first and second side walls to
define a boundary of the hollow interior below the horizontal
plane.

13. The system of claim 11, wherein a horizontal width of
the trunk is greater near the horizontal plane than near the
base.

14. The system of claim 11, wherein the trunk flares out-
ward from a central portion of the base toward the first and
second side walls to define a boundary of first and second void
spaces disposed below the horizontal plane and inside of the
cavity but outside of the infill.

15. The system of claim 14, wherein the first void space is
disposed between the hollow interior and a first portion of the
base.

16. The system of claim 15, wherein the second void space
is disposed between the hollow interior and a second portion
of the base opposite the first portion of the base.

17. A vehicle rack crossbar system comprising:

acrossbar having a longitudinal opening to a cavity having

first and second opposing side walls connected to a floor
portion, the opening having a width defined between
first and second opposing lips, the floor portion being
connected to the first lip by the first side wall, the floor
portion being connected to the second lip by the second
side wall; and

15
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a resilient infill having an upper portion connected to a
planar solid base by a trunk to form a hollow interior, the
base being seated on the floor portion, the upper portion
pressing upward on the first and second lips, a first
portion of the trunk being connected to the base at a first
junction proximal the first side wall and distal the second
side wall, a second portion of the trunk being connected
to the base at a second junction proximal the second side
wall and distal the first side wall, the base including a
first foot extending along the floor portion away from the
first junction and toward the first side wall and a second
foot extending along the floor portion away from the
second junction and toward the second side wall;

wherein a void space is disposed inside the cavity and
outside the hollow interior of the infill, a portion of the
trunk being disposed between the hollow interior of the
infill and the void space along a vertical axis.

18. The system of claim 17, wherein the vertical axis is

20 gubstantially normal to the floor portion of the cavity.

19. The system of claim 17, wherein the portion of the
trunk is approximately centrally disposed between the first lip
and the floor portion of the cavity.

#* #* #* #* #*



